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THE STAFF 


On Thursday, November 16, the Director gave 
an illustrated talk to the Philadelphia Botanical 
Club with the title “Glimpses of Florida and the 
West Indies.’”” On December 6 he spoke at an 
evening meeting of The Faculty Club of the 
University; the subject of this lecture was “The 
Four Seasons at the Morris Arboretum.” 

Dr. Li writes from Berkeley, California, where 
he is spending six months on a Guggenheim 
grant, to say that his studies on the woody plants 
of Formosa are progressing well and that he is 
delighted with the rich resources of the herbar- 
ium at the University of California. On Novem- 
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Arboretum Activities 





ber 16 Dr. Li addressed the California Botanical 
Society on the topic of, ““The Morris Arboretum | 
and its Collection of Woody Plants.” 

Dr. Allison attended the annual meetings of 
the American Phytopathological Society which 
were held in Biloxi, Mississippi, from December 
10 to 13. 


We announce with regret the resignation, on 
November 30, of Miss Mary O. Milton who had 
been propagator on the Arboretum staff for more 
than five years. Miss Milton left in order to ac- 
cept the position of Horticulturist at the Penn- 
sylvania Horticultural Society. 








(Continued on Page 70) 
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Few trees hardy in northern climes can surpass 
the Magnolias in the size and beauty of their 
flowers. While it is true that the American 
species, in which the blooms are produced with 
or following the unfolding of the leaves, are 
somewhat less spectacular than those from Asia, 
in most of which the flowers precede the appear- 
ance of the foliage, nevertheless our native forms 
possess a distinction and charm which entitle 
them to a place in any. collection of trees. One 
of them, Magnolia grandiflora, is probably as 
widely cultivated as any ornamental tree in the 
Northern Hemisphere. 


THE MAGNOLIA FAMILY 


The limits of the Magnoliaceae have varied 
over the years in conformity with the views of 
different authorities. According to earlier inter- 
pretations, the family contained about a dozen 
genera, including //lictum, Schisandra, Tetracen- 
tron, Trochodendron, Kadsura and Drimys. The 
present tendency, following Hutchinson (1926) , 
Dandy (1927), and others, is to restrict it to 
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Fig. 35. M. grandiflora 


Magnolia, Liriodendron, Manglietia, Michelia 
and Talauma. Of these only the first two occur 
in temperate North America. 

It is worthy of note that many botanists regard 
the Magnoliaceae as one of the most primitive of 
all families of Angiosperms. In support of this 
view may be cited the woody habit, the simple 
leaves, the unspecialized character of the floral 
parts, and the numerous, free, spirally arranged 
stamens and carpels. 

The discontinuous distribution of most mod- 
ern representatives of the family is also an indi- 
cation of antiquity, and parallels that of other 
groups of Dicotyledons which are likewise con- 
sidered to be both primitive and ancient. 


THE GENUS MAGNOLIA 


Magnolia was first described by the great 
Swedish botanist, Linnaeus, who named it in 
honor of Pierre Magnol, Director of the Botani- 
cal Garden at Montpellier. 

In the first edition of Linnaeus’s Species Plan- 
tarum, published in 1753, only a single species, 
namely, M. virginiana, is recognized, although 
the author, by the use of Greek letters, designates 
five varieties. In later works Linnaeus described 
M. acuminata, M. grandiflora and M. tripetala, 
all of them from North America. 

At the present time the genus is generally re- 
garded as embracing some seventy species. Of 
these nine are native to the Eastern United 
States, eight occur in Mexico and Central Amer- 
ica, eight are indigenous to the West Indies, one 


Fig. 34. Fruits of M. macrophylla and M. x Soulangiana is found in northern South America, and the re- 
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Fig. 36. M. virginiana 


mainder (about 45) are Oriental, growing in a 
triangular area which extends from Japan across 
China to the eastern Himalayas and south to 
Java. (Dandy, 1950) 

All Magnolias are trees or in a few cases 
shrubs, e.g. the Chinese M. liliflora. Most species 
are deciduous, but a few like M. grandiflora and 
M. Delavayi, retain their foliage throughout the 
year. The leaves are alternate, simple, often large 
and frequently interesting. Among the flowers, 
which are borne singly, are some of the largest 
and most spectacular of any group of trees found 
outside the tropics. 

The perianth segments of Magnolias are usu- 
ally in threes or multiples thereof. In_ those 
species in which the calyx is distinct from the 
corolla the number of sepals is generally three 
and the petals may number three, six, nine or 
even more. In other species, however, there is 
no clear difference in shape or color between 
sepals and petals and it is for this reason that 
the term “tepal” is frequently applied to the 
accessory organs of the flower. 

The fruit is a cone-like structure formed of 
the numerous accrescent carpels. It is often large 
and showy, lending interest to the tree in late 
summer or autumn. The seeds which in most 
species are bright red are released when the car- 
pels split open and usually remain attached by 
slender threads. 


CLASSIFICATION 


Of the several systems of classification which 
have been proposed for Magnolia, the one most 
widely accepted in this country is that of Rehder 
in his Manual of Cultivated Trees and Shrubs. 
According to this arrangement, the genus is di- 
vided into two subgenera: Magnoliastrum and 
Gwillimia. 

In the first of these subgenera the flowers ap- 
pear after the leaves, the fruiting body is sym- 
metrical and somewhat cylindrical or globose, 
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and the carpels are more or less distinctly beaked. 
The second subgenus is characterized by pre- 
cocious flowers, unsymmetrical and somewhat 
twisted fruits and carpels which are not, or only 
rarely, beaked. Figure 34 clearly shows these two 
types of fruits as exemplified by M. macrophylla 
and M. X Soulangiana. All nine of the temper- 
ate American species belong to the first of these 
groups, the sub-genus Magnoliastrum. 

Dandy (1950) also divides Magnolia into two 
subgenera, but places primary emphasis upon 
the manner of dehiscence of the anthers. In the 
subgenus Magnolia, as defined by him, the an- 
thers open introrsely, i.e. toward the center of 
the flowers, while in the sub-genus Pleurochasma, 
they split laterally or sublaterally. Each sub- 
genus is further divided into sections, a total of 
eleven being recognized. According to this ar- 
rangement two American species, M. acuminata 
and the closely related M. cordata, belong to the 
second subgenus, together with the precociously- 
flowering Asiatic M. liliflora. Small, following 
Spach, places these the two former species in the 
genus Tulipastrum, a division which Dandy re- 
duces to the status of a section. 

Cytologically the genus is extremely interest- 
ing. The haploid chromosome number is 19 and 
most species are diploid with a count of 38. How- 
ever, M. acuminata is a tetraploid with 76, and 
M. grandiflora is a hexaploid with 114. 


AMERICAN MAGNOLIAS 


The range of the genus Magnolia in temperate 
North America extends from central Florida to 
eastern Texas and Arkansas, north to New Jer- 
sey, western New York and southern Ontario. 
One species, M. virginiana, has a local outpost 
in eastern Massachusetts» All but one (M. Ashei) 
were described pridr ‘to the early years of the 
nineteenth century and all nine of them have 
found their way into horticulture in this coun- 


Fig. 37. M. macrophylla 





Fig. 38. M. macrophylla 


try. Bean records all but M. Ashei as in culti- 
vation in the British Isles. 

The following artificial key, which is based 
solely on foliar characters, may help to differ- 
entiate those Magnolias which are indigenous to 
the eastern and southeastern United States. 


A. Leaves coriaceous, persistent or semi-persist- 
ent. 
B. Leaves 15-20 cm. long, brownish beneath, 
firm-coriaceous and always persistent 
M. grandiflora 
B. Leaves 10-15 cm. long, whitish beneath, 
thin-coriaceous, semipersistent 
M. virginiana 
A. Leaves not coriaceous, deciduous. 
C. Leaves auricled or heart-shaped at the 
base. 
D. Leaves glaucous beneath; more or less 
evenly spaced along the branches. 
E. Leaf-blades 5-8 dm. long, pubescent 
beneath M. macrophylla 
E. Leaf-blades 4-6 dm. long, sparingly 
pubescent beneath M. Ashei 
. Leaves pale green but not glaucous 
beneath, conspicuously clustered  to- 
ward the tips of the branches. 
F. Leaves elongate-obovate, gradually 
pointed at the apex M. Fraseri 
F. Leaves rhombic-obovate, abruptly 
acute at the apex ...M. pyramidata 
C. Leaves not auricled or heart-shaped at the 
base. 


G. Leaf-blades obovate to oblanceolate, 
3-6 dm. long M. tripetala 
G. Leaf-blades elliptic to ovate or oval, 
1-3 dm. long. 
H. Leaf-blades elliptic to ovate, acu- 
minate at apex, 1.5-3 dm. long 
M. acuminata 
H. Leaf-blades oval or orbicular-oval, 
rounded at apex, 1-1.5 dm. long 
M. cordata 


M. GRANDIFLORA L. (M. foetida (L.) Sarg.) 
Bull Bay, Loblolly Magnolia. 


This is a tree of noble proportions, capable of 
achieving a height of some 30 m. (about 100 
ft.) . The coriaceous, oblong or elliptic leaves are 
15 to 25 cm. (6 to 10 ins.) long, lustrous on the 
upper surface and usually brownish-pubescent 
beneath. The creamy, white, fragrant flowers are 
from 15 to 20 cm. (6 to 8 ins.) across. (Fig. 35). 
Here at the Arboretum the first flowers usually 
appear during the last week of June and the tree 
continues to bloom during the entire month of 
July and even into the first week of August. Few 
trees hardy in our area enjoy such a protracted 
period of blooming. 


The natural range of this species is from Cen- 
tral Florida to Texas and Arkansas, thence north 
to North Carolina. Fortunately for many of us, 
it is hardy as far north as Philadelphia and even 
New York, although north of Washington it 
seems to require a somewhat protected situation. 

Since M. grandiflora is almost the only tree 
with evergreen leaves and handsome flowers 


which can be grown throughout warm to cool 
temperate regions, it has in a period of more 


Fig. 39. M. Ashei 





Fig. 40. M. Fraseri 


than two centuries achieved a truly world-wide 
popularity. According to Dandy, it was in- 
troduced into Europe as early as 1732. Today it 
is found in practically every garden in the Bri- 
tish Isles and western Europe, including, of 
course, the Mediterranean area. Some of the 
largest specimens I have ever seen in cultivation 
are in one of the world’s oldest botanical gar- 
dens, namely, that at Padova, Italy. Equally fine 
ones are growing in the Botanical Garden at Pisa. 
In such remote countries as India and Japan our 
American Bull Bay is highly valued as an orna- 
mental and in the latter country in particular 
it is widely planted along the shores of ponds 
and streams in gardens and public parks. 

Everyone who has observed M. grandiflora 
growing either in the wild state or in cultivatidn 
is aware of its tremendous capacity for variation. 
This is reflected in the habit of the plant, the 
shape, size, color and pubescence of the leaves 
and the character of the flowers. Some of these 
variations were first recognized in native popula- 
tions, such as Pursh’s var. elliptica and var. 
obovata, which were based on leaf shape. These 
may be regarded as botanical varieties. Many 
more have been detected and described from 
plants in cultivation and are known as cultivars’. 
Most of the early cultivars of M. grandiflora were 
identified in England and Europe. In recent 
years American growers have recognized an in- 
creasing number of individuals as worthy of 
description. 

As noted in a previous issue of this Bulletin, I 
have accepted the assignment of registering all 
cultivar names in Magnolia’. To date I have re- 
corded over 30 such names in M. grandiflora 
alone. A discussion of these will appear in a 
future publication. 


* For a discussion of the distinction between cultivar 
and variety see Fogg. Morris Arb. Bull. 12:7. 1961, 


* See Fogg. Intcrnational Registration of Plant Names. 
Morris Arb. Bull. 12:17. 1961. 


Page 54 


M. VIRGINIANA L. (M. glauca L.) Swamp 
Magnolia, Sweet Bay 


A small to medium-sized tree said to attain a 
height of 20 m. (more than 60 ft.) but usually 
lower. The subcoriaceous, oval to broadly lan- 
ceolate leaves, which average 10 to 15 cm. (about 
4 to 6 ins.) in length, are dark green above and 
whitish beneath. When young the under leaf sur- 
faces may be silky-pubescent, but as the season 
progresses they tend to become entirely smooth, 
although retaining their glaucous hue. 


The white, fragrant, subglobose flowers which 
are about 5 to 7 cm. (2 to 21% ins.) in diameter 
appear in this area toward the end of May and 
continue to open for the next three or four 
weeks. The bright red fruits and scarlet seeds 
produce a brilliant effect against the lustrous 
foliage in late August. (Fig. 36) 


The Swamp Magnolia extends from Florida 
and Mississippi north to Pennsylvania, New Jer- 
sey, and locally to eastern Massachusetts. A more 
southerly form, known as var. australis Sarg., is 
taller (up to 30 m.) and possesses more pubes- 
cent branches and foliage. There is a tendency 
in some quarters to apply this varietal name to 
any individual in which the leaves are persistent, 
but this characteristic was not embodied in Sarg- 
ent’s description. The evergreen form is more 
appropriately known as var. sempervirens, a 
name which has been in use since the early years 
of the nineteenth century. 


M. virginiana is an extremely useful species. 
Although primarily a plant of low, wet wood- 
lands, it flourishes in a wide variety of situations. 
It is attractive at all seasons of the year and well 
deserves the popularity which it has achieved 
in this country and abroad. It was the first 
Magnolia in cultivation in Europe, having been 
introduced in 1688, and has ever since been a 
universal favorite. 


. M, Fraseri 





Fig. 42. M. pyramidata 


M. MACROPHYLLA Michx. Great-leaved Mag- 
nolia, Large-leaved Cucumber Tree. 


Although this Magnolia conveys the impres- 
sion of massive size it is seldom more than 16 m. 
(about 50 ft.) tall and most individuals in our 
area are appreciably smaller. The sense of big- 
ness derives in large measure from the huge 
leaves, which have the largest simple blade of 
any tree in temperate North America. Leaves 8 
dm. (about 30 ins.) in length are not unusual 
in the wild, although specimens cultivated in the 
north tend to be somewhat smaller, seldom ex- 
ceeding 6 dm. (about 24 ins.). The leaves are 
whitish and finely pubescent beneath, with a 
prominently auricled base. (Fig. 37) 


The flowers of this species parallel the leaves 
in size and are the largest of any Magnolia hardy 
in our area, frequently achieving a diameter, 
when fully open, of 2 to 3 dm. (8 to 12 ins.), The 
petals are six in number and the three inner 
ones are blotched with purple at the base. (Fig. 
38). The fruit is an attractive rose-colored, glo- 
bose, cone-like structure. (Fig. 37) 


M. macrophylla was first described by the 
elder Michaux from North Carolina and is to- 
day known from that state to western Florida, 
west to Louisiana and north to Kentucky. It is, 
however, hardy as far north as eastern Massa- 
chusetts. Several fine specimens may be seen here 
at the Arboretum as well as elsewhere in the 
Philadelphia area. The species is worthy of a 
place in any garden which can afford it ample 
space in which to develop and be appreciated. 


M. ASHEI Weatherby. 


This is a newcomer to the ranks of temperate 
American Magnolias, having been described by 
Mr. C. A. Weatherby from western Florida in 
1926. The species is closely related to M. macro- 
phylia, which it resembles in its auriculate-based 


leaves, which are whitish on the under surface. 
However, the leaves of M. Ashei are somewhat 
smaller and, when mature, are less pubescent 
on the lower surface. There appears to be some 
discrepancy concerning the size of the flowers. 
Weatherby and Small both state that they are 
larger than those of M. macrophyila; Coker and 
Totten say that they are much smaller. Most 
authorities agree that the fruiting body of M. 
macrophylla is globose whereas that M. Ashei is 
cylindrical. There are also differences in the 
size of the seeds. 

Although this species is best known from 
western Florida, it grows well in our area and is 
hardy as far north as New York. Magnificent 
specimens are in cultivation in the gardens of 
the Henry Foundation at Gladwyne, Pa. (Fig. 
$9). Despite the fact that it is said to be a 
smaller tree than M. macrophylla, the plants at 
Gladwyne bid fair to rival that species in size. 


MAGNOLIA FRASERI Walt. 


(M. auriculata 
Lam.) Ear-leaved Umbrella Tree. 


This and the following species have leaves 
which are auriculate at the base and so closely 
clustered at the ends of the branches as to appear 
whorled or verticillate. (Fig. 40). M. tripetala 
also has its leaves arranged in this manner, but 
the leaf in that species tapers gradually toward 
the base. 

M. Fraseri is a slender tree up to 15 m. (about 
50 ft.) , which grows in swamps and bottomlands 
from Georgia and Alabama north to West Vir- 
ginia and Virginia. The obovate-spatulate leaves 
are gradually pointed at the apex, pale green 
and glabrous beneath, and from 2 to 5 dm. (8 to 
20 ins.) long. The creamy white and very fra- 
grant flowers are about 2 to 2.5 dm. (8 to 10 ins.) 
across. (Fig. 41). In our area they open usually 
during the first week in May. 


Fig. 43. M. tripetala 





This species flourishes well in the Philadélphia 
region and is hardy as far north as Massachu- 
setts. The two illustrations reproduced here were 
made from a fine specimen growing at the 
Barnes Arboretum in Merion, Pa. 


M. PYRAMIDATA Bart. Bartram Magnolia. 


Closely related to the preceding, this is a 
somewhat smaller tree, up to 10 m. (about 35 
ft.) with a more restricted range. The leaves are 
rhombic-obovate and abruptly acute, rather than 
gradually pointed, at the apex. Moreover, the 
petioles are from 2 to 4 cm. (1 to 2 ins.) long, 
whereas those of M. Fraseri are appreciably long- 
er. The flowers and fruit are also smaller than 
those of the foregoing species. (Fig. 42) . 

According to a map which Dr. Carroll E. 
Wood, Jr., of the Arnold Arboretum, has kindly 
furnished me, M. pyramidata occurs in south- 
western Georgia, the panhandle of Florida, 
southern Alabama and southeastern Mississippi. 
A letter recently received from Dr. G. H. Ware 
of the Department of Botany, of the North- 
western State College of Louisiana, states that it 
also grows in Vernon Parish, Louisiana, as well 
as in southeastern Texas. 

This species appears perfectly hardy in the 
Philadelphia area where it flowers a few days 
later than M. Fraseri. It deserves to be more 
widely grown than is apparently the case. 


M. TRIPETALA L: (M. Umbrella Lam.) Um- 
brella Magnolia, Umbrella Tree. 


This Magnolia is a small tree, seldom more 
than 10 m. (about 35 ft.) , of somewhat sporadic 
occurrence in rich woods from Georgia to Ar- 
kansas and north to West Virginia and Penn- 
sylvania. Its seemingly whorled leaf clusters, 
large white flowers and handsome pink fruits 
make it a conspicuous plant in the wild and a 
favorite subject in cultivation. 


Fig. 44. M. tripetala 
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Fig. 45. M. acuminata 


The oblong-obovate leaves are from 3 to 6 
dm. (12 to 24 ins.) long, whitish and pubescent 
(at least when young) beneath, and gradually 
tapered at the base. 


The chalky-white flowers which are about 2 


to 2.5 dm. (8 to 10 ins.) across, exude a rather 
unpleasant odor. With us they usually open be- 
tween the middle and the end of May (Fig. 43). 
The three large petal-like sepals (which give the 
plant its specific name) are reflexed and the six 
or nine petals are somewhat oblanceolate. The 
cylindrical fruiting bodies which are about 7 to 
10 cms. (3 to 4 in.) long, begin to turn pink to- 
ward the middle of August and from then until 
frost are extremely ornamental. (Fig. 44) . 


M. tripetala is occasionally confused with the 
closely related Japanese M. obovata. In that 
species, however, the leaves are slightly rounded, 
rather than gradually tapering, at the base and 
the creamy white petals are spatulate. 


The Umbrella Tree is a fast grower and with 
us exhibits something of a weedy tendency, be- 
coming readily naturalized in moist shady situa- 
tions, not only in the Arboretum but elsewhere 
throughout the area. 


M.ACUMINATA L. Cucumber Tree. 


This widely distributed species, which ranges 
as far north as western New York and southern 
Ontario, may attain a height of 30 m. (about 100 
ft.) . Its oblong-ovate leaves are 1.5 to 3 dm. (6 to 
12 ins.) long, light green and usually slightly 
pubsecent beneath, and acute or short-acuminate 
at the apex. The campanulate to globose flower 
is 7 to 8 cm. (about 3 ins.) high. (Fig. 45). The 
three sepals are glaucous-green in color and the 
six petals are greenish-yellow. 


The common name of this species derives from 
the shape and color of the young fruit which, 
with some exercise of the imagination, may be 
thought to resemble a small cucumber. 





Although the flowers of this species are far 
from showy, the tree has great value in horticul- 
ture because of its fine proportions and good 
foliage. In autumn the golden-yellow color of 
the leaves makes it one of the most showy of 
all the Magnolias. 

Ashe and Sargent have described varieties of 
M. acuminata, based upon differences in the size, 
shape, and color of the leaves. It is my own 
feeling that this species is no more variable than 
other members of the genus and distinctly less 
so than M. grandiflora. 


M. CORDATA Michx. 


Similar to the preceding (of which it has by 
some been considered only a variety), but a 
smaller tree, seldom over 10 m. (35 ft.), with 
leaves which are shorter, broader and more 
rounded at the apex. (Fig. 46). The leaves may 
also be somewhat cordate at the base, whereas 
those of M. acuminata are broadly rounded or 
acute. 

The flowers of this plant are slightly smaller 
than those of M. acuminata and the petals are 
a bright canary-yellow. This species was original- 
ly discovered by the elder Michaux in the neigh- 
borhood of Augusta, Georgia, probably around 
1790. It was introduced into cultivation in 
France soon after and all the trees growing in 
Europe are believed to be derived from the 
original introduction. 

According to E. H. Wilson, this tree was lost 
sight of in the wild between the time of its dis- 
covery and 1926 when Mr. Louis A. Berckmans 
happened upon it in a dry wood some 18 miles 
north of Augusta. 

Despite its restricted southern range, M. cor- 
data is hardy as far north as the Arnold Arbore- 
tum. Since it is the only member of the genus, 
suitable to our climate, in which the flowers are 
a true yellow it merits a place in any collection 
of woody ornamentals. 


Fig. 46. M. cordata 


Fig. 47. M. x Thompsoniana 


Hysrips 


Although no natural hybrids have been re- 
ported in Magnolia, garden crosses are well 
known. The most familiar of these is, of course, 
M. X Soulangiana, an intersectional cross be- 
tween two Asiatic species, M. denudata and M. 
liliflora, which is believed to have occurred 
spontaneously in the garden of the Chevalier 
Soulange-Bodin near Paris in or about 1820. 


According to Dandy (1950), there is no ex- 
ample of hybridization between the two sub- 
genera, but there are several hybrids between 
different sections of the same subgenus. 

Among the American species the most vener- 
able cross is the one now called M. x Thomp- 
soniana, which is a hybrid between M. tripetala 
and M. virginiana. This cross, which appeared 
in Mr. Thompson’s garden in Mile End, Lon- 
don, in 1808, has also been referred to as M. 
major or M. glauca major. 


The leaves of this hybrid have the glossy up- 
per surface of M. virginiana, but are appreciably 
larger than those of that species. The flowers, on 
the other hand, are larger than those of M. vir- 
giniana although smaller than those of M. tr- 
petala (Fig. 47). 


M. X Thompsoniana must be regarded as only 
semi-hardy in the Philadelphia area. Our mate- 
rial has been subject to severe winter injury dur- 
ing the last decade and a half. 

We obtained scions of this cross from the 
Barnes Arboretum, Merion, Pa., in 1945. Shortly 
afterward the Barnes material was winter-killed 
and we were pleased to be able to supply them 
with rooted cuttings. In the winter of 1958-59 
our material was severely damaged and we 
thought that once again we would be forced to 
seek help from Merion. One plant, however, has 
made a good recovery and even flowered during 
the summer of 1961. 
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Still another intersectional cross, or rather 
series of crosses, namely M. grandiflora X vir- 
giniana, is reported by Rehder to have originated 
in 1930. Although M. virginiana is a fairly stable 
species, M. grandiflora, as already indicated, is 
extremely variable. However all of the progeny 
known to us have the coriaceous, evergreen 
leaves of M. grandiflora. 


In recent years this cross has been repeated at 
a number of institutions, notably the National 
Arboretum in Washington, and we are growing 
a representative series of these at the Morris 
Arboretum. So far none has flowered. 


MAGNOLIAS AT THE ARBORETUM 


All nine species and two hybrids of temper- 
ate American Magnolias are in cultivation at the 
Morris Arboretum. A few, like M. macrophylla, 
M. grandiflora, M. virginiana, M. tripetala, and 
M. acuminata, have been here for many years 
and are well developed, mature individuals. 
Most of the others have been recently acquired 
and have yet to give a full account of themselves. 

Two separate and very diverse sites have been 
selected for the growing of our Magnolias. One 
is a low, flat protected area along Hillcrest 
Avenue at the foot of the Azalea Meadow. The 
other is an open, north-facing hill-slope along 
Meadowbrook Avenue south of the service en- 
trance. 


It is interesting to note that Magnolias seem to 
survive equally well in both situations, but that 


the unprotected north slope has one advantage 
over the more selected area: namely, the plants in 
the former site are somewhat retarded in their 
early spring development with the result that 
they frequently escape the deleterious effects of 
a sudden cold snap which would otherwise have 
blackened the young buds. 


We are still learning much about the adjust- 
ment of these interesting plants to our local 
‘conditions and intend to try them out in a 
variety of other habitats. 
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New Associates 


The Arboretum is happy to welcome the following new 


Associates who have been enrolled since September, 1961: 


Mr. Parker Biery 

Dr. George C. Buzby, Jr. 

Mr. & Mrs. Wm. L. Chapman, II 
Mrs. Kathryn E. Darby 

Mr. Christopher Davis 

Mrs. James B. Drinker 

Mr. and Mrs. Herbert Edwards 
Mr. Robert W. Evleth 

Mrs. John L. Fearey 

Mr. William Logan Fox 


Mrs. Milton Laden 
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Mrs. Paul Lewis 

Mrs. William Draper Lewis 

Mr. A. Douglas Oliver 

Dr. and Mrs. Donald V. Rhoads 
Mr. A. C. Serrell 

Mrs. Walter Smedley 

Dr. Louis Spitz 

Mr. and Mrs. John Stump 

Mr. Albert M. Suggs 

Dr. Robert N. Swartley 














Five Fall Fungi 


PATRICIA ALLISON 


Recognition of the importance of the fungus 
flora of an aboretum can never be far from the 
minds of individuals whose concern is the well- 
being of the woody plants under their care, cul- 
tivation and study. Unfortunately, it is most often 
a harmful activity of a fungus that brings this 
recognition to the surface. For instance, ordi- 
narily inconspicuous leaf spot fungi may cause 
sudden epidemics that threaten the safety of 
certain species of trees. Such are the fungi caus- 
ing anthracnose of species of Platanus, Juglans, 
Acer and Quercus. Then there are those patho- 
gens that must be battled year in and year out 
to prevent the destruction of valuable host 
plants. Such a war is waged every year in the 
rose garden against the fungi causing black spot, 
powdery mildew and stem cankers, and in the 
greenhouses where tender cuttings are subject to 
attack from soil inhabiting fungi. Still other 
fungi are all about, ready to invade the inner 
core of any tree or shrub that has had its pro- 
tective mantle of bark and living wood ruptured 
by storm or accident. 

Nevertheless, there are fungal activities other 
than parasitism that, if not obviously beneficial, 
are at least of biological interest. A considera- 
tion of some of these other varied aspects of the 
fungal flora of the Morris Arboretum and its 
environs has proceeded almost continually since 
the moment the legacy was dedicated, on June 2, 
1933. On that date, honorary degrees were con- 
ferred upon three distinguished scholars who had 
been invited to take part in the ceremonies. One 
of these men was President Abbott Lawrence 
Lowell, of Harvard University. Another was Dr. 
Robert A. Harper, Torrey Professor Emeritus of 
Botany, Columbia University. The third was Dr. 
A. H. Reginald Buller, Professor of Botany, Uni- 
versity of Manitoba, whose address was entitled 
“Fungi in their Relations with Trees.” A sec- 
tion of his talk dealt with disease, to be sure, 
but others concerned some interesting features 
of the fungi that cause decay of leaves and wood. 
Except that some of these fungi might also cause 
decay of the nonliving heartwood of standing 
trees, referred to earlier, and thus be harmful, 
their digestion of leaves and wood is in the main 
beneficial, for it rids the earth of waste and helps 
render wood substances once more available to 
living organisms. As a matter of fact, this cycle 
that proceeds from living tree to dead wood and 
back to living organisms can be very rapid, for 


the fungus fruiting bodies themselves constitute 
a major source of nourishment to many wood- 
land creatures. Insects, molluscs, mites and mam- 
mals are known to consume them. So we come 
to the first two of our five fall fungi. 


POLYPORUS FRONDOSUS and 
P. SULFUREUS 


Even though the resemblance may seem re- 
mote, these two species are in the same large 
taxon as the mushroom. we in the United States 
purchase in the grocery store. Their vegetative 
structure consists of miles upon miles of slender 
filaments that ramify in the woody substrate. 
Their characteristic fruiting bodies first appear 
on the surface of the wood as large mounds of 
solid flesh. (Fig. 48) As growth continues, caps 
or horizontal shelves begin to differentiate until 
in maturity there is a crowded cluster of them. 
On the lower surface of each of the caps or 





Fig. 48. Young Polyporus sulfureus. The mass is about 10 
inches long. 
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Fig. 49. Polyporus frondosus. 


shelves is a layer of tiny tubes, whose openings 
are directed downward. These multitudinous 
pores give the genus its name. Polyporus fron- 
dosus is commonly called the Hen of the Woods. 
It may be that this name was given because of a 
fancied resemblance of the fruiting bodies to 
large gray hens crouching in the leaf litter a- 
round a massive oak, tupelo or elm. (Fig. 49) It 
is even possible that some one detected in it the 
flavor of chicken. In either event, it is an inter-. 
esting species because of the regularity of its 
fruiting habits. If the log or tree substrate is 
large enough, the fungus may be relied upon to 
appear in large quantities for several years. This 
year was an especially good one. One tree yielded 
an estimated 40 pounds of young fruiting masses, 
enough to satisfy the cravings of every known 
mycophagist on the staff, and still leave some for 
classroom study. 


The second polypore, P. sulfureus, is known 
as the Sulfur Mushroom because of its color. It 
is regrettable that Figure 50 cannot show this. 
The undersides of the shelves are bright yellow; 
the tops, rich salmon. It grows on stumps and 
living trees, as does P. frondosus, but the fruit- 
ing bodies frequently form very high above the 
ground. A ladder and luck are needed to harvest 
the heavy clusters that grow from a tall black 
locust in the Botany Garden on the campus. 
When the fruiting body is young, the flesh is 
nothing like that of the corky, tough mature 
mass. As food, it is despised by some collectors, 
but others claim to relish the tender young 
stage. Perhaps the substrate induces variations in 
flavor, for P. sulfureus causes a red-brown heart- 
rot of trees of a large number of genera. This 
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detrimental activity, together with the beauty 


and delectability of the fruiting body are enough 
to make the species noteworthy, but mention 
should be made of the fact that it was once 
claimed that the fruiting bodies glowed in the 
dark! This has never been corroborated, not 
even by the late Dr. Buller who probably exa- 
mined more fungi for this characteristic than 
any other person so far this century. There are a 
score of fungi that are luminescent, however, and 
some of them “fruited” in great profusion this 
fall. 


BIOLUMINESCENCE 


Most of the organisms that are luminescent 
live in marine habitats, and some, certain tiny 
dinoflagellates, can set the seascape aglow in 
their abundance. Among terrestrial forms there 
are numerous bacteria, worms and, of course, the 
fireflies. Some organisms glow because of the 
bacteria living in or on them. Others secrete 
luminescent compounds into their environment. 
The light that is generated by others, however, 
is released only by shining from the cell interior. 
Before the age of electricity, many more non- 
scientists must have been conscious of this weird 
natural source of light. Not only were their sur- 
roundings more dimly lit, but lack of refrigera- 





Fig. 50. Polyporus sulfureus. Picture taken 3 days after 
Fig. 48. 
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Fig. 51. Clitocybe illudens. 


tion allowed luminescent bacteria to grow on 
such substrates as fish and meat. Considering the 
fact that even laboratories were illuminated by 
candlelight, it is no wonder that natural lumi- 
nescence intrigued the chemist Robert Boyle to 
the extent that he tried to learn something of 
its secrets and became the first, in 1667, to note 
the dependency of the phenomenon in glowing 
wood upon something in the air. 


Much later, (1885-7) DuBois made water 
extracts of a luminous mollusc and demonstrated 
what he called the “luciferin-luciferase” reaction. 
At first such unheated extracts glowed in the 
dark, then the light gradually diminished. If a 
portion of a fresh extract were boiled, then cocl- 
ed, it would not glow, but if some of the ori- 
ginal unheated extract whose light had just gone 
out were added to the portion that had been 
boiled, the luminosity returned for a while. Du- 
Bois concluded that there was one compound, 
“luciferin”, that was not destroyed by heat, and 
another, an enzyme, “luciferase,” that was de- 
stroyed by heating. He suggested that the enzyme 
promoted the oxidation of luciferin and caused 
the emission of light. Thus, in the original ex- 
tract the light went out only when all the luci- 
ferin was oxidized. If however, an additional 
amount of this substrate were supplied in the 
form of the heated and cooled extract, light once 
again appeared. 


Thanks to continuing research on_ bacteria, 
dino-flagellates, crustaceans, millipedes, and fire- 
flies, we now know that the luciferin of one 
organism is not necessarily the same as that of 
another. The same may be said for the enzyme 





luciferase. It is thought also that oxidation of a 
luciferin compound alone is not sufficient to 
emit light, but that in the process the oxidized 
luciferin molecule is brought to an excited state 
and that it is during the decay from this state 
that light is emitted. The process is exceedingly 
effective. Visible light can be generated when the 
luciferin from a small crustacean is so dilute 
that there is only one part in 10 billion parts of 
water. The luciferase from the same animal can 
cause visible light emission from luciferin when 
it is present in a concentration of one part in 
1000 billion parts of water. In the firefly, the 
light energy yield has been reported as approxi- 
mately | quantum per luciferin molecule. 

In certain organisms additional compounds 
are involved in the process. Furthermore, it is 
now known that some species are not dependent 
upon molecular oxygen for light emission, and, 
indeed, that certain luminescent organisms do 
not give a positive “luciferin-luciferase” reac- 
tion at all. Among the latter are the luminescent 
fungi. If such a system exists in the fungi, it 
must be under extremely delicate control within 
the cells. Buller, for instance, studied a ubiquit- 
ous fungus, Panus stipticus. The variety that 
grows in North America is luminescent, but its 
counterpart in Europe is not. This is a rugged 
fungus. Its small fruiting bodies commonly form 
in the fall and are subject to repeated desicca- 
tion, yet when remoistened, spore production is 
renewed, and, more interesting, the luminescent 
quality, lost in drying, is restored. (The writer 
has just returned from the darkroom to check 
the luminescence of some specimens that had 
earlier been remoistened after having been dry 
for a month. The usual wait of about ten minu- 
tes was necessary to get accustomed to the dark- 
ness, then the steady bluish glow was observed!) 
It was from this relatively indestructible fungus 
that Buller attempted to obtain a luminescent 





Fig. 52. Clitocybe illudens. Part of the clump pictured in 
Fig. 51 photographed by electric light. Distance 
to camera 16 inches. 


Page 61 








Fig. 53. Clitocybe illudens. Same as Fig. 52 but photo- 
graphed by its own light. Exposure 2 hrs; film 
ASA 3000. 


extract. Yet, before his very eyes, the gentle light 
was extinguished as moist fruiting bodies were 
squeezed between glass plates. 

CLITOCYBE ILLUDENS 

Clitocybe illudens, like Panus, resembles the 
grocery store mushroom more closely than do 
P. frondosus and P. sulfureus, since the caps 
have central stems and bear gills, rather than 
tubes, on their under surfaces. C. illudens is far 
handsomer however. The large fruiting bodies 
are bright yellow-orange, and grow in splendid 
clusters on roots and stumps. These spots of 
color in the slanting illumination of autumn are 
indeed beautiful, but it may be this very beauty 
that indirectly leads to sickness among persons 
of European origin who like to gather and eat 
mushrooms. C. illudens, in color, and slightly in 
appearance, resembles one of the most delicious 
comestible wild mushrooms, Cantharellus cibar- 
ius, that is commonly collected for food in Eu- 
rope. The sudden sight of the beautiful Clito- 
cybe must cloud the preception, for in most re- 
spects the two species are quite different. Clito- 
cybe illudens can cause extremely uncomfortable 
gastro-intestinal disturbances in certain indivi- 
duals. It was such an unfortunate report that 
signalled the advent of the fruiting period of 
the fungus this fall. At Militia Hill, not far from 
the Arboretum, it was found in profusion (Fig. 
51). 

The common name of C. illudens is Jack-o- 
Lantern, and for a good reason. It is one of the 
most brilliantly luminescent mushrooms. It can 
be understood, then, that the first place the 
collection went was not the laboratory, but the 
darkroom. Thanks to the new Polaroid film with 
a speed of 3000, it was not too difficult to photo- 
graph the cluster of fruiting bodies by their own 
light, revealing clearly the gill structure (Figs. 
52 and 53). 
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Portions of the stems of the mushroom were 
surface-sterilized, then planted on a sterile nu- 
trient medium. The cultures of vegetative my- 
celium obtained were observed in the darkroom, 
and they too emit a bluish glow. 


ARMILLARIA MELLEA 


Armillaria mellea is another gilled mushroom, 
and another luminescent one. Whereas the fruit- 
ing body of C. illudens glows brilliantly, that of 
A. mellea does not; C. illudens may cause ill- 
ness if eaten, A. mellea delight. Its common 
name is the Honey Mushroom, not because of 
its flavor but because of the color of the caps of 
some forms of this extremely variable species. In 
a good season, like this one past, the profusion 
of fruiting bodies is spectacular. Within an area 
approximately 15 by 20 feet where brush and 
logs had been cast grew hundreds upon hundreds 
of mushrooms. (Fig. 54). The splendor of the 
sight was diminished by the thought that the 
trees from which the logs came may have died 
because of the parasitic activities of this mush- 
room. 

Another name for A. mellea is the Shoestring 
Fungus. The vegetative stage forms thick. dark 
strands resembling shoestrings beneath the bark 
of affected trees and logs. These rhizomorphs, as 
they are called, are luminescent, as are the 
hyphae buried in the wood. The luminescence 
is so bright that the wood itself seems to glow 
(“Foxfire”). It may very well have been such 
wood that Robert Boyle studied, for the species 
is widely distributed in the world. As a con- 
sequence, there are many tales of woodland lore 





Fig. 54. Armillaria mellea. There are over 50 fruiting 
bodies in various developmental stages in this 
picture. : 
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Fig. 55. Normal Collybia dryophila. 


associated with it. It is said that its powers of 
illumination may be utilized in marking trails 
that can be followed in the dark. One recent 
visitor to the Arboretum recalled camping es- 
capades of his youth, claiming that those boys 
who hung glowing wood in their tents received 
more mosquito bites than those who did not! 
Not a little consternation was caused among 
modern troops who first witnessed the eery light 
in woodland camp sites. 


Occasionally A. mellea forms distorted fruit- 
ing bodies that bear little resemblance to normal 
ones. 


COLLYBIA DRYOPHILA 


Collybia dryophila is included among our fall 
quintet, not because it glows, not because it 
causes sickness of plants or people, but because, 
as mentioned for A. mellea, it can be its own 
worst enemy. A large collection was made at the 
Arboretum this fall that included all gradations 
in severity of distortion (Figs. 55 and 56). A 
few of the fruiting bodies were normal. Others 
bore small nodules of pale tissue on the caps, 
gill edges, or stems. Still others were so tumorous 
that none of the normal parts of a mushroom 
could be distinguished. Instead there was mass 
of contorted whitish flesh connected to the 
abundant mycelium in the compost substrate. 
One interesting thing about these masses is that 
a seemingly normal layer of spore-bearing cells 
covers them. This led early investigators to be- 
lieve that another fungus was parasitic upon the 
Collybia. Now the consensus seems to be that 





this species of Collybia like certain others, in- 
cluding Armillaria mellea, is sometimes unable 
to differentiate properly. The cause is unknown. 

As with Clitocybe illudens, cultures were made 
from this collection of fungi. Spores were allow- 
ed to fall from an apparently normal cap onto a 
sterile culture medium. They germinated, yield- 
ing a fungal colony from which subcultures were 
obtained. A small tumor was surface-sterilized 
and planted on a similar medium. Subcultures 
of the resulting colony were also made. To date, 
although extensive growth has occurred, nothing 
has been observed that clearly distinguishes the 
fungal tissue originally obtained from a healthy 
fruiting body from that obtained from a tumor- 
our mass. 

Interesting as the five fungi are in our pre- 
sent state of knowledge, it is clear that there is 
much opportunity for further investigation. 
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Fig. 56. Large tumorous mass with tumor-bearing fruit- 
ing bodies of Collybia dryophila. 
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Among the items which have been added to 
the Library during 1961 are the following: 


Alkaloid-bearing plants and their contained 
alkaloids. J. J. Willaman & B. Schubert. 
U.S.D.A. Technical Bull. No. 1234, Wash- 
ington. 1961 

Aquatic Phycomycetes. F. K. Sparrow. 2nd 
Edition. Univ. Michigan Press. 1960 

*Arizona Flora. T. H. Kearney & R. H. Peeb- 
les. Univ. California Press. 1951 

Bibliography of Eastern Asiatic Botany. Sup- 
plement I. Washington, D.C. 1960 

British Cup Fungi and their Allies. R. W. G. 
Dennis. Bernard Quaritch. London. 1960 

Champignons Comestibles et Vénéneux. M. 
Locquin and B. Cortin. Fernand Nathan, 
Paris 

Encyclopedia of Gardening. N. Taylor. 4th 
Edition. Haughton Mifflin. 1961 

Fern Guide. E. T. Wherry. Doubleday & Co. 
Garden City. 1961 

Flora of the British Isles. A. R. Clapham, T. 
G. Tutin & E. F. Warbur. Cambridge Univ. 
Press. 1958 , 

Forest and Shade Tree Entomology. R. F. An- 
derson. John Wiley & Sons. 1960 

Fruit Key and Twig Key to Trees and Shrubs. 
W. H. Harlow. Dover Publications. New 
York. 1959 

Geological Evolution of Europe. R. Brinkman. 
Hafner Publishing Co. New York. 1960 

Growth, Development and Pattern. N. J. Ber- 
rill. W. H. Freeman & Co. San Francisco & 
London. 1961 

Handbuch der Laubgehélze. Band 1. G. Kriiss- 
man. Verlag Paul Parey. Berlin. 1960 

Lichen Handbook. M. E. Hale, Jr. Smithson- 
ian Institution. Washington, D. C. 1961 

Light and Plant Growth. R. van der Veen and 
G. Meijer. Macmillan Co. 1959 

Mushrooms of the Great Smokies. L. R. Hes- 


ler. Univ. Tennessee Press. Knoxville, Tenn. 
1960 


* Gift of Edgar T, Wherry. 


Library Accessions 


Nadelgehélze. G. Kriissman, Verlag Paul Parey. 
Berlin. 1960 

Pines of Mexico. G. R. Shaw. Publ. Arnold 
Arboretum No. 1. 1909. Reprinted 1961 

Plant Alkaloids. T. A. Henry. J. & A. 
Churchill. London. 1949 

Plant Community. H. C. Hanson & E. D. 
Churchill. Reinold Publ. Corp. New York. 
1961 

Plant Disease Handbook. Revised Edition. 
Cynthia Westcott. Van Nostrand and Co. 
New York. 1960 

Rhododendrons and Azaleas. C. G. Bowers. 
Ed. 2. Macmillan Co. 1960 

Rhododendron and Camellia Yearbook 1961. 
No. 15. Royal Hort. Soc. London. 1960 

Rhododendrons for your Garden. American 
Rhododendron Society. Portland, Ore. 1961 

Selective Toxicity. A. Albert. John Wiley & 
Sons. 1960 

Southern California Gardens, V. Padilla. Univ. 
California Press. 1961 

Swarthmore Plant Notes. Introductory volume 
and 4 parts. J. C. Wister. Swarthmore, Pa. 
1954 

Thesaurus Literaturae Botanicae. G. A. Prit- 
zel. Reprint. Gorlich. Milan. 1961 

Trees, Shrubs and Vines. A. T. Viertel. Syra- 
cuse Univ. Coll. of Forestry. 1961 

Trees, Shrubs and Woody Vines of the South- 
west. R. A. Vines. Univ. Texas Press. Austin. 
1960 

Tropical and Subtropical Agriculture. J. J. 
Ochse. et al. 2 vols. Macmillan. New York. 
1961. 

Tropical Planting and Gardening. N. Smiley. 
Univ. Miami Press. Coral Gables, Fla. 1960 

Wildflowers of the Sierra. D. Hubbard. Yose- 
mite Nat. Hist. Assoc. 1960 

Woody Plants of Ohio. E. Lucy Braun. Ohio 
State Univ. Press. Columbus. 1961. 

Workbook for Woody Plants. J. W. Hardin. 
Burgess Publ. Co. Minneapolis. 1960 
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Juvenile Variation In 


Five Red Oak Species 





ERNEST J. SCHREINER AND FRANK S. SANTAMOUR, JR.’ 


The Michaux Quercetum study is a joint pro- 
ject of the Morris Arboretum of the University 
of Pennsylvania and the Northeastern Forest 
Experiment Station of the Forest Service, U. S. 
Department of Agriculture, financed in part by 
the Michaux Fund of the American Philosophi- 
cal Society. One of the objectives of this project, 
as outlined by Schramm and Schreiner (1954) , 
is to provide information on the variation with- 
in oak species. ay 

This is a report on the juvenile variation in five 
red oak species: Quercus marilandica Muench., 
Q. rubra L., Q. velutina Lam., Q. coccinea 
Muench., and Q. falcata Michx. The observa- 
tions cover germination, | year of growth in the 
seedbed, and 2 years in a transplant nursery at 
the Morris Arboretum in Philadelphia, Penn- 
sylvania. Previous publications on the Querce- 
tum study and pertinent information regarding 
collection, planting, measurement, and analysis 
of the nursery phase are included in a recent re- 
port by Santamour and Schreiner (1961) on 
juvenile variation in five white oak species. This 
introductory material is not repeated here since 
it is presumed that readers of this report would 
also have access to the paper on white oak. 


DISCUSSION OF RESULTS 
QUERCUS MARILANDICA 


Blackjack oak was one of the most variable 
species tested in the Quercetum study (Table 1). 

Germination. The two New Jersey seedlots 
differed significantly from all the others in ger- 
mination rate. Average date of initial germina- 
tion for the New Jersey lots was May 16, as com- 
pared to May 4 for the lots from the other four 
localities; by June 1 germination of the New 
Jersey lots was only 43 percent completed, as 
compared to an average of 87 percent for the 
others. The similarity in performance of the 
seedlots from Kansas to Texas does not support 
either clinal or racial variation. The variation 
shown by the New Jersey seedlots cannot be 
definitely characterized; it may represent local 
ecotypic variation. 

Height Growth. The differences among indi- 
vidual seedlots in 1-year height was highly signi- 


* Geneticist-in-charge and geneticist, respectively, North- 
eastern Forest Experiment Station, U. S. Forest Service. 
The forest genetics research is in cooperation with the 
Morris Arboretum of the University of Pennsylvania. 


ficant and, even with statistical limitations im- 
posed by the loss of two plots in the third year, 
3-year height showed significant differences. Dif- 
ferences in 1-year height also were highly signi- 
ficant among localities. Application of the Stu- 
dentized range test (Keuls, 1952) resulted in 
two distinct groups: Arkansas-Texas and New 
Jersey-Kansas-Illinois. There is some indication 
of a trend toward better height growth from 
north to south. 

Autumn Coloration. Only seedlot MQ-057 
(Fig. 57) from Kansas proved to be significantly 
different from the average in fall color. The 
heavy mortality in the New Jersey seedlots dur- 
ing the second growing season may have obscur- 
ed their true performance. If the New Jersey 
progenies are discounted, there is a semblance of 
a trend toward earlier coloration in the northern 
than in the southern progenies. 

Survival. Survival of blackjack oak after trans- 
planting was among the lowest for northern 
species: 77 percent as against, for example, 97 
percent for Q. rubra planted the same year. Al- 
though there was considerable variation in first- 
year survival among the blackjack oak seedlots, 
the differences were not significant. The trans- 
planting per se apparently was not the major 
cause of the mortality, since the progenies that 
suffered most continued to decline at an acceler- 
ated rate during the next 2 years. At the end of 
three growing seasons survival ranged from 2.4 
to 58.3 percent and the differences among seed- 
lots then were highly significant. Application of 
the Studentized range test gave the grouping 
shown in the following tabulation. 

Survival of Q. marilandica progenies after 
3 growing seasons’ 








Survival 

Seedlot Transformed Actual 
MOQ- _ State values percentages 
016 Texas 50.1 | 58.3 | 
299 Arkansas 47.3 51.3 
057 Kansas 46.6 _ 52.9 | 
227 + New Jersey a5 eh 
421 Illinois 21.0 | 11.5 
051 Kansas 15.0_ 10.4 
222 New Jersey Ro le 





1Values within brackets do not differ significantly. 
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TABLE !.—DATA ON QUERCUS MARILANDICA AND Q. RUBRA 





Growing Seedlot 


season number Germination 


Elev. 


Average height Autumn color ratings* 


1-year 3-year 7 2 3 





Feet Days Percent 


MQ- 


Ci s Ci 





Percent Percent Percent 


QUERCUS MARILANDICA 


1953 Fall sowing 6/1/54 


New Jersey Ocean ® 179 35\ 


48; 43° 


Kansas Pottawatomie 183 94) 
” » 85; 89 
Pope 192 96 


Ashley 227 83 


Illinois 
Arkansas 


Texas Harrison 5 85 


QUERCUS RUBRA 


1953 Fall sowing 6/1/54 
Hillsboro 96 
” 90 


New Hampshire 
” 98 

Somerset —— 

”» 100) 

Delaware 99) 

” 4 

Haywood 98) 
» 98) 
”» 96| 

Pottawatomie 


Riley 96) 


} 


New Jersey 
Pennsylvania 


North Carolina 


Kansas 


Illinois Madison 89 
Richland 100 
Pope 98> 96 
Hardin 100 
1954 Fall sowing 
Michigan Clinton 100 


Massachusetts Worcester 
” 


94 ? 

88; 92 
Pennsylvania Monroe 127 542 75 
Illinois — —_ 545 93 


West Virginia Tucker 145 557 100 


5/16/55 


=Ses 
oe ue ue 


—A N= 
oe Worn 


35 Ss 
2 


RSSS 8G BRS 5% 
22 Dee oe 
SERS SE KOR SF Ss H28S 
SERS BE SEN BF 
ere. 


Oo Fw NN 
ee — 


4 


21.5 86.6 


11.5 
26.4 
29.3 
15.5 


57.6 7 14 
49.4 0 50 
59.3 0 66 
56.4 6 26 





'Percent of total germination on the dates indicated. 


2] = green; 2 = red-, orange-, or yellow-green; 3 = red, brown, or fallen. 


seedlings were two years old and the 1954 seedlings were one year old. 
*Figures opposite brackets are averages. 


Although in general the southern seedlots had 
the highest survival, the significant differences 
between the two progenies from Kansas and be- 
tween the two from New Jersey are as great as 
or greater than those between localities. Differ- 
ences in survival between progenies of two trees 
from similar sites in the same locality probably 
represent individual variation. 

Dr. Edgar T. Wherry (personal communica- 
tion) has suggested that soil conditions may play 
a role in survival. Most oaks normally grow un- 
der fairly acid soil conditions, and it is possible 
that some species possess a differential capacity 
to survive in the circumneutral soil of the Quer- 
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All seedlings were rated between November 4 and 11, 1955, when the 1953 


cetum nursery. Soil acidity may vary greatly 
within relatively short distances and seed col- 
lections from trees no more than a mile apart 
may be from quite different sites. However, dif- 
ferences in acidity of the soil supporting the 
parent trees do not explain the large differences 
in survival between either the two Kansas pro- 
genies or the two from New Jersey. According 
to information supplied by the seed collectors, 
the two New Jersey trees were only 45 paces a- 
part and within 100 yards of a Chamaecyparis 
swamp on presumably acid soil; the two Kansas 
trees were within 500 feet of one another on a 
thin soil underlain by limestone 














TABLE 2.—DATA ON QUERCUS VELUTINA, Q. COCCINEA AND Q. FALCATA 











Growing Seedlot Average height Autumn color ratings* 
State County Elev. Season number Germination' 1-year 3-year 7 2 3 
Feet Days MQ- Percent Centimeters Centimeters Percent Percent Percent 


QUERCUS VELUTINA 


1953 Fall sowing 6/1/54 
Minnesota . Goodhue 800 162 117 100 
° ™ - 118 100, 1008 
Michigan Clinton 900 158 366 100 
Virginia Montgomery 2100 168 107 97 
Tennessee _ Anderson 1200 186 233 98 
” ” »” 234 99 98 
Illinois Johnson _— 187 379 94 
Cumberland — 173 422 99) 
— n 425 96/ 98 
Pulaski — 200 428 99 
North Carolina Orange 450 210 372 91 
Alabama Jefferson 300 240 290 92) 
” ” ” 291 90/ 91 
1954 Fall sowing 5/16/55 
Missouri Dent 1320 182 472 94 
” " ” 473 85}: 90 
Arkansas Stone 980 215 264 100} 
»”» ” ” 266 97) 98 


14.0 58.5 0 0 100) 

14.0; 14.0 60.8; 59.7 0} Oo 0; 0 100/ 100 
13.8 46.1 3 13 8+ 
13.9 48.2 3 46 51 

14.8 51.9 7 52 41 

19.0! 16.9 57.1{ 54.5 3 5 36; 44 61f 51 
13.6 39.2 6 19 75 

16.8 58.4 4\ 44) 52 

20.3! 18.6 54.3) 56.4 2 3 49) 46 49; 51 
18.8 47.0 3 29 68 
20.1 52.0 4 45 51 

20.4 44.5 19 56\ 25 

21.7/ 21.1 52.9/ 48.7 8/ 15 42! 51 50/ 34 

9.2\ 29.7 15 38\ 47 

9.0; 9.1 26.5) 28.1 7) i 36/ 37 57) 52 

10.1 33.6 0 18 82\ 

9.0! 9.6 35.0; 34.8 of Oo 29/ 25 71/75 


QUERCUS COCCINEA 


1953 Fall sowing 6/1/54 
Virginia Montgomery 2100 168 108 100 

Tennessee Anderson 1050 186 231 99 
- - . 232 98/ 98 

Illinois Hardin 520 192 469 * 
”» » » 470 98} 96 

Alabama Jefferson 300 240 289 100 
” ” ” 293 94° 96 


12.2 42.0 4 36 60 
13.6 37.1 1 35 64 
16.1 14.9 43.3! 40.2 sf 3 22/ 28 73! 69 
22.4) 48.2 7 43 50 
15.6/ 19.0 42.7) 45.5 a 38/ 39 55{ 54 
13.2) 38.0 2) 52 46| 
19.1f 16.2 49.4/ 43.7 oe 66/ 61 30/ 36 


QUERCUS FALCATA 


1954 Fall sowing 6/1/54 
Virginia James City —— 205 409 26 11.4 37.1 48) 39) 13) 
York 90 * 410 43> 36 14.9} 14.1 33.8) 37.6 18} 30 73> 64 9} 6 
ss 5 “4 412 39) 15.9} 41.8) 26) 74) 0) 
Arkansas Ashley 180 227 298 45 18.7 35.1 42 45 13 
Alabama Jefferson 300 240 292 24 10.6 33.3 51 38 il 





Percent of total germination on the dates indicated 


3] = green; 2 = red-, orange-, or yellow-green; 3 = red, brown, or fallen. 


seedlings were two years old and the 1954 seedlings were one year old. 
*Figures opposite brackets are averages. 


Q. RUBRA 


1953 Fall Sowing. The data for northern red 
oak are given in table 1. Although the entire 
range of this species was not sampled, the pro- 
venances represented vary considerably in lati- 
tude, elevation, and length of growing season. 
Nevertheless, seedling performances were quite 
uniform. 





All seedlings were rated between November 4 and 11, 1955, when the 1953 


There were no significant differences among 
seedlots planted in 1953 in germination rate 
(average 96 percent), l-year height (average 23 
cm.), 3-year height (average 78 cm.) , or survival 
after 3 growing seasons (average 88 percent) . 
Although the variation in l-year height growth 
closely approached significance, the tallest and 
shortest progenies were from adjacent counties 
in Kansas with similar elevations and lengths of 
growing season. There was a highly significant 
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Fig. 57. Q. marilandica (MQ-057) is only 2.5 feet tall, 
which is about the average for this species. 


correlation between l-year and 3-year height. 
With respect to growth, the data on these pro- 
genies indicate that individual variation is as 
important as racial variation. 

The differences in autumn coloration between 
the Pennsylvania and the Pope County, Illinois, 
seedlots and the average of all seedlots were 
significant at the I-percent level. Also, when 
localities were compared, the difference between 
the Pennsylvania seedlings and the average for 
all localities was highly significant. No significant 
correlation occurred between percent of seed- 
lings in class 3 (leaves red, brown, or fallen) 
and length of growing season of the parent 
locality. 

1954 Fall Sowing. There were no significant 
differences among seedlots in germination rate 
(average 94 percent). The low value for Penn- 
sylvania seedlot MQ-542 is associated with poor 
total germination (4 percent) . 

Although the analysis of variance showed no 
significant differences among progenies in height 
growth at the end of the first growing season, 
the progeny from Illinois was markedly superior 
to the others. The lack of statistical significance 
was the result of two factors: poor germination 
in progenies MQ-365 (Michigan) and MQ-542 
(Pennsylvania) which allowed the rapid growth 
of one or a few individuals to greatly alter the 
average, and a large difference between the re- 
plicates. Progenies in replicate I averaged 27 cm. 
in height, whereas those in replicate II averaged 
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12 cm. When the above-mentioned seedlots 
(MQ-365 and MQ-542) were removed from the 
analysis, the difference between the Massachus- 
etts and Illinois progenies was significant. 

To interpret the data on 3-year height, it 
must be noted that the replicates were main- 
tained when the l-year-old seedlings were trans- 
planted; also, that all the seedlings were bitten 
off at or near the ground line by rabbits at the 
end of the second growing season. Thus, the 
3-year height data on the 1954 progenies may 
reflect both inherent vigor and relative ability 
to recover by sprouting after injury. 

The differences among progenies in 3-year 
height (after sprouting) were not significant 
even with MQ-365 and MQ-542 removed from 
the analysis. It is of interest, however, that there 
was no correlation between l-year and 3-year 
heights. Moreover, relative progeny heights in 
the two replicates were reversed: seedlings in 
replicate I averaged 54 cm. in height, whereas 
those in replicate II averaged 68 cm. The rea- 
son for this reversal is not known. The lack of 
correlation between l-year height and height 
after sprouting does not agree with observations 
made on Q. alba grown under the same condi- 
tions (Santamour and Schreiner, 1961) . 

Fall coloration of foliage developed more slow- 
ly in the Illinois progeny than in the orders. 
Chi-square tests showed a highly significant dif- 
ference between coloring of the Illinois plants 
and the average of all progenies. 


Q. VELUTINA 


1953 Fall Sowing. The 13 seedlots of black 
oak sown in the fall of 1953 (table 2) were 
similar in their seedling performance. No signi- 
ficant differences appeared among seedlots in 
germination rate (average 96 percent), 1-year 
height (average 17 cm.), 3-year height (average 
52 cm.), or survival after three growing seasons 
(average 78 percent). The correlation between 
l-year and 3-year heights was decidedly non- 
significant. (Fig. 58) 

Seedlots from Michigan and Alabama were 
significantly different from the average of all 
seedlots in fall color. Michigan seedlots had a 
larger percentage of seedlings with red or brown 
leaves and Alabama had more seedlings rated 
green or red-green. Also, the two Alabama pro- 
genies differed significantly from each other. 
When compared to the average, MQ-291 (with 
50 percent class 3 leaves) was not significantly 
different, but the great difference exhibited by 
MQ-290 (with only 25 percent class 3 leaves) 
was sufficient to make the combined locality data 
significantly different. It is also obvious that the 
seedlots from Minnesota were different from 
the average, but the small number of seedlings 
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in these progenies did not allow statistical re- 
cognition of this fact. 

There is some indication of a north-south 
trend in fall coloration; northern progenies 
tended to color earlier. Length of growing sea- 
son in the locality of seed origin and percentage 
of seedlings with red or brown leaves was signi- 
ficantly correlated inversely, that is, long-season 
progenies had fewer red or brown leaves on any 
given date. 

1954 Fall Sowing. Only two seedlots each from 
Arkansas and Missouri were sown in 1954. There 
were no significant differences among seedlots 
in germination rate (average 93 percent) , 1-year 
height (average 9 cm.), or in height after sprout- 
ing in 1957 (average 31 cm.). Although no in- 
dividual progeny differed significantly from the 
average of all progenies in fall color, a direct 
comparison between the two localities showed a 
highly significant difference. The retarded color- 
ation of the Missouri progenies seemingly can- 
not be accounted for by climatic factors of the 
seed source; it may have been caused in part by 
their slightly later germination. We would again 
stress our opinion (Santamour and_ Schreiner, 
1961) that fall color determinations on 1-year- 
old seedlings are of questionable value. 


Fig. 58. Q. velutina (MQ-372) is now 10 feet tall and 
growing vigorously. 


. Q. falcata (MQ-410) has developed this inter- 
esting, spreading form. 


Q. COCCINEA 

Data for the seven seedlots of scarlet oak 
planted in 1953 are presented in Table 2. There 
were no significant differences among progenies 
in germination rate (average 98 percent) , l-year 
height (average 16 cm.) , 3-year height (average 
43 cm.), or survival after 3 growing seasons 
(average 73 percent). There was a significant 
correlation between |-year and 3-year height. 

The difference in autumn coloration between 
the seedlots from Alabama and the average of 


all seedlots was highly significant. Alabama pro- 
genies had 64 percent of seedlings with green or 
red-green leaves while the other seedlots aver- 
aged 37 percent for these classes. The number of 
sources sampled is obviously inadequate to con- 
clude that there is a north-south trend in this 
character. 


Q. FALCATA 


Although the range of Q. falcata extends as 
far north as Long Island, it is known as south- 
ern red oak. Lack of germination in several 
northern sources left only three seedlots from 
Virginia and one each from Arkansas and Ala- 
bama for comparison (Table 2). There were 
no significant differences among seedlots in ger- 
mination rate (average 36 percent), 1-year- 
height (average 14 cm.), 3-year height (average 
36 cm.), fall color, or survival after three grow- 
ing seasons (average 41 percent) . No conclusions 
as to the extent and type of variation in this 
species can be made from this limited sample. 
(Fig. 59) 

SUMMARY AND CONCLUSIONS 

This report covers a study of the variation 
observed during three growing seasons among 
7 single-tree progenies of Q. marilandica, 24 of 


Q. rubra, 17 of Q. velutina, 7 of Q. coccinea, 
and 5 of Q. falcata. 


Page 69 





The variables considered in the progeny com- 
parisons included earliness of germination, 1- 
year and 3-year height, autumn coloration, and 
survival at various ages. On the basis of these 
variables, and with due consideration of the ex- 
ploratory nature of this study and the limited 
sampling of the species, the authors offer the 
following conclusions: 


1. Q. marilandica. This species was extremely 
variable, but from the few seedlots tested it is 
impossible to reach any firm conclusions regard- 
ing the pattern of variation. There was a north- 
south trend in earliness of fall coloration, height 
growth, and possibly in 3-year survival. In sur- 
vival, the difference between the progenies of 
the two parent trees from Kansas bridged the 
gap between northern and southern groups. 


2. Q. rubra and Q. velutina. In the progenies 
of these species no pronounced tendencies were 
observed that would indicate racial variation, 
except that fall coloration in progenies from 
localities with longer growing seasons tended 
to be retarded. There was wide individual varia- 
tion in the factors effecting growth. 


3. Q. coccinea and Q. falcata. The few pro- 
venances of these species included in the study 
showed no evidence of racial or ecotypic varia- 
tion. In Q. coccinea there was a highly signific- 
ant difference in fall coloration between the 
Alabama progeny and the average of all seed- 
lots, but the data are not sufficient to conclude 
that there is a north-south trend in his character. 


4. The frequent, wide variations between pro- 
genies of two parent trees from the same locality 
emphasize the need for maintaining the identity 
of individual parent-tree progenies in proven- 
ance tests with these red oak species. 


5. With the possible exception of Q. mariland- 
ica, individual tree selection appears to offer 
more promise than ecotypic or racial selection 
for genetic improvement of these red oak species. 
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Arboretum Activities 


(Continued from Page 50) 


New Boarp MEMBER 


At a meeting of the Advisory Board of Mana- 
gers held on October 18, Dr. William C. Steere, 
Director of the New York Botanical Gardens, 
was elected to the Board to fill the vacancy creat- 
ed by the death of Mr. John B. Kelly. 


A native of Michigan, Dr. Steere did his un- 
dergraduate and graduate work at the University 
of Michigan and taught there until 1950 when 
he was called to Stanford University. In 1955 he 
was appointed Dean of the Graduate Division 
at Stanford. 

Dr. Steere’s field work has taken him to 
Alaska, Mexico and South America. He has been 
Editor of the American Journal of Botany and 
Director of Systematic Biology of the National 
Science Foundation. On July 15, 1958, he as- 
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sumed his duties as Director of the New York 
Botanical Garden. 


RHODODENDRON ‘TEST GARDEN 


The local chapter of the American Rhododen- 
dron Society, which holds its monthly meetings 
here, has recently created a Test Garden Com- 
mittee with Mr. F, J. Sholomskas as Chairman. 
This committee is empowered to develop and 
maintain a Rhododendron Test Garden at the 
Morris Arboretum. 


The Arboretum will make available a piece 
of ground which was formerly used as a holly 
and azalea nursery and the committee will pre- 
pare the soil, select and plant the Rhododen- 
drons, and spray and fertilize the collections. We 
hope to publish a full account of this project in 
a future number of the Bulletin. 





OPERATON GLASSTOP 


One of the major problems besetting an insti- 
tution such as ours is the maintenance of the 
older buildings. Several years ago our very com- 
petent builder, Mr. Thomas J. Carney, saved the 
tropical fern house from oblivion by installing 
a totally new roof. This summer he performed 
a similar service for our Number 2 Greenhouse, 
the roof of which was in a state of serious dis- 
repair to the point of being dangerous. 


If one wishes to live dangerously he should 
remove the roof of his greenhouse in May and 
face the precarious task of installing a new one 
before the first killing frost of autumn. In this 
instance Tom made it with a few days to spare 
and all of the plants concerned are now safely 
under glass. 


FALL TRANSPLANTING 


Every December issue of this Bulletin carries 
an account of the routine autumn task of mov- 
ing plants from lath-house, cold-frame and nurs- 
ery to their permanent locations in the Arbore- 
tum. This fall the staff has been busier than ever 
before. First of all, the “tennis-court” nursery 
had to be vacated to accommodate the Rhodo- 
dendron Test Garden mentioned above. In the 
second place, space in the cold-frames was des- 
perately needed for new and younger material. 
Finally, there was our deep-seated desire to add 
to existing plantings and to create new ones. 
Most exciting among the latter has been the final 
selection of a site for the large and important 
Witch Hazel Family. Other family groupings 
which have been appreciably enriched are the 
Rosaceae, Leguminosae, and Aceraceae. 


J. M. F., Jr. 


Associates’ Corner 


THE ARBORETUM’s “CLIMATRON” 


In the preceding issue of the Bulletin I de- 
scribed my visit to the amazing new Climatron 
at the Missouri Botanical Garden. Back in Chest- 
nut Hill, I began wondering whether the Morris 
Arboretum should ever attempt to emulate this 
achievement, when it suddenly occurred to me 
that we already had a climatron in miniature — 
namely the Tropical Fern House. 

The Fern House was designed and constructed 
by Mr. Morris, himself, with his local labor, 
about 1894, with the objective of assembling as 
many species and varieties of tropical ferns and 
selaginellas as possible in the given space, — the 
whole area is not more than 1200 square feet. 

To supply a natural habitat besides the re- 
quired soils, different levels and variations of 
moisture were created with walks in between. 
There is a grotto, more of which anon, a stream 
feeding small pools with goldfish inhabitants, a 
rocky mound, under which is a tunnel, and a 
picturesque bridge over the stream. The walls 
are constructed of the local Wissahickon gneiss 
and the glass roof is quite original and ingen- 
ious. So much so, that when repairs were needed 
the several greenhouse firms approached either 
declined to attempt them or quoted a prohibi- 
tive price. These difficult repairs have been skill- 
fully accomplished by our own Tom Carney. 

The “sunken glass-topped house” as the Fern 
House has been called, is heated by pipes run- 


ning around the walls completely covered by 
foliage, and aired by an automatic vent control 
The variations of levels, light and air exposure, 
and moisture according to the proximity of the 
little stream and pools, conform basically to the 
principles employed at the Missouri Climatron. 
And all this was conceived by one man back in 
the 1800's! 


So much for the description of the building — 
now as to the contents. Literally every inch of 
space is occupied by tropical ferns and their 
cousins, the selaginellas which, over a period of 
years, have mingled to form a fairyland of deli- 
cate colors and textures. Even the water areas 
contain various species of the Floating or Water 
Fern, Ceratopteris thalictroides. 

In the dark grotto which constantly drips 
moisture, the most interesting fern of all grows 
prolifically: the Killarney Fern, Trichomones 
radicans. It is one of the Filmy Ferns with fronds 
only a single cell-layer thick, which cannot stand 
the least drying out. This makes it extremely 
difficult to grow in cultivation, although in the 
wild, it is widely distributed in warm moist situa- 
tions from Spain to Japan. 

The English name “Killarney” derives from 
a clump growing amid spray drenched rocks by 
a waterfall in Killarney, Ireland. The grotto in 
our miniature climatron is completely lined 
with Killarney and this particular colony is prob- 
ably the largest and best established of any bo- 
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tanical garden in the temperate zones. It is so 
famous that the Morris Arboretum is constantly 
receiving requests for living material from other 
gardens and Arboretums throughout the country. 
The little fern is not only tremendously interest- 
ing, but also very beautiful with its dark, wet, 
green leaves sparkling here and there with re- 
flected light like scattered diamonds. 
Everywhere one looks in this tropical world 
there is beauty and fascination, from Australian 
Tree Ferns to the tiny Maidenhairs only six 


inches high, while the walls are thickly covered 
by the Creeping Fig, Ficus pumila, giving one 
the impression of being in an impenetrable 
jungle. 

I am so glad I went all the way to Missouri 
to discover what an exceptional treasure we have 
in our midst. If you have not been to the Tropi- 
cal Fern House, give yourself a Christmas treat 
in a Dream World. 


MARION W. RiviNus 
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Gleditsia, Registration of 

oo me Ee OE ee 

Gynura japonica 
Halesia diptera 
Halesia monticola 
Harkness, B. 

Hen of the Woods ... 
Holly, English 

Holly, Mountain 

Honey Mushroom ..... 
Honey-suckle, Japanese . 
Hume, H. H.......... 
Hydrangea, Registration of . 
Hypericum patulum . 

Ilex montana ......... 

Ilex montana var. mollis . 
Ilex montana var. montana 
Ilex vomitoria 

Illictum 

eee er RT Poe © ae 
International Registration ‘of Plant Names 
Isatis japonica .... me 

Jack-o-Lantern 
Judas Tree . 
Juglans . 
Juglans regia 
Jujube 
Juniperus virginiana da epeiene 
Juvenile Variation in Five Red Oak Species .. 
Juvenile Variation in Five White Oak Species 
Kadsura 


Kerria japonica 




















































_ mam 6 He 


‘ce 





Kumquat 
Lagerstroemia indica rey) re 
Lagerstroemia, Registration of 
Larch, Golden 

Leptospermum, eats of 
Li. . h. 

Libocedrus decurrens 

Library Accessions 

Ligustrum lucidum CMRP ee wT eee 
Ligustrum, Registration of : 4h ecard 
Liquidambar »tyraciflua 9, 
Liriodendron ; 

Loblolly Magnolia 
Lonicera japonica 
Lonicera, Kegistration of 
Loquat Jy, gees ; wat | 
Luciferin-luciferase 

Maclura pomifera 5 alte pina hh aad alg aie incite at ec hal 
Magnolia acuminata 51, 52, 53, 56, 57 
Magnolia Ashei ...... ee ; 52, 53, 
Magnolia auriculata 
Magnolia Bartram agi 
Magnolia cordata ......... Ree .. 82, 53, 
Magnolia Delavayi 
Magnolia denudata 
re rere AMER GT 
Magnolia Fraseri : : SN ee 
Magnolia glauca 
Magnolia QIGUCA MG4jOT ....... 2... cece reeveces 


Magnolia grandiflora 15, 16, 22, 25, 51, 52, 53, 54, § 


Magnolia grandiflora ‘Bronze Beauty’ 
Magnolia grandiflora ‘Ocean Wave’ 
Magnolia grandiflora ‘St. Mary’ 
Magnolia grandiflora ‘Sunset’ 
Magnolia grandiflora var, elliptica . 
Magnolia grandiflora var. obovata .. 
Magnolia grandiflora x virginiana 
Magnolia, Great-leaved ; “i 
Magnolia liliflora ; we 
Magnolia, Loblolly ‘ vith dite akane Ba 
Magnolia macropnylla 52, 53, 55, 
Magnolia major 

Magnolia Notes from Rochester 
Magnolia obovata 

Magnolia Proctoriana ‘Slavin’s Snowy’ . 
Magnolia pyramidata ... 53, 
Magnolia, Registration of 

Magnolia salicifolia x Soulangiana 

Magnolia Slavinii 

Magnolia x Soulangiana ‘Highland Park’ 

Magnolia, Southern ; 

Magnolia stellata ‘Royal Star’ 

Magnolia Swamp ............ 

Magnolia x Thompsoniana 


Magnolia tripetala ... 51, 55, 55, 56, 37, 


Magnolia Umbrella 


Magnolia virginiana 51, 52, 53, 54, 57, ! 


Magnolia virginiana var. australis 
Magnolia virginiana var. sempervirens 


Magnolias, The Temperate American : + ae 


Mahonia Bealii 
Mahonia japonica 
Malus, Registration of 
Manglietia 

Maple, Red 

Melia Azedarach . 


Mespilus cance 
Michelia ne Lee eg aoe 
Milton, M. O. ...... . igh y 20- 


Myrtaceae, Registration ‘of 
Nepeta japonica a 
New Associates .8, 18, 48, 
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Notes on Ornamental Horticulture in 


Peer eee 19-23 
Nothosmyrnium japonicum ..... 7a 
RE Se a ; ; ... 68 
a ee ee ee 
SN MERON ds <x hp aoens 480 Bee cht teat y 
Oak, Northern Red ......... She #3 67 
Ce a cnc ne esses NEES ENGR DO eG TT 
Cie, Semen Mee |... ce cc ee we ; .. & 
ne I rl oe idee epadws ey 
Oak Wilt—A serious menace to our Oaks oe 
I Shs we wa cic w a. o'9 Kee rd ; eles 22 
Osmanthus ilicifolius ....... é 5 25 
Our Seeds go ‘Traveling ................ <A 35-36 
Panus stipticus ....... vee ; Kee i ee 
re ee Pe i nce: dah Beedle an 
I naa Diana cinta ay ; ceca 22 
Philadelphus, Registration of ... ae aR oa a 
Picea pungens Kosteriana . Sere wary ep nt 22 
Pieris japonica ......... iar eed Se esis Ad 12 
Pieris, Registration of ......... ; dials ao hc 
Pine, Aleppo ....... ete e nat 23 
Pine, Black eA ES Sie Cae ASS : es Scene 
Pine, Monterey .. eon reka 22 
Pine, Pitch ...... : ye 12 
Eo Be Shane sta ake Eee . 
Pinus Armandi ...... ose os ee 
Pinus arizonica ........ ih wd blataca + Like ee 25 
Pinus Bungeana ........ ; abe cdg a: Slew 
Pinus halapensis brutia 5 Ra Ce Fy are Urey oe 2 
Pinus nigra caramanica . en ocean 
OS ge arr en aad eae 
Pinus Pinaster ......... Ba, Rh oe Pit 25 
EG? oo ere eo a ee oe ee Ae 
Pinus resinosa ........ : ll 
Pinus rigida .......... ay 12 
Pinus Teede ........ : 25 
ND Es ass ekzeois xls ees Silén wGs as Pe 69 
Polyporus frondosus ... aad 59, 60, 62 
Polyporus sulfureus oer 99, 60, 62 
ET EI a ae ee BE es Oe 22 
‘Potentilla, Registration of ......... : a 18 
Prunus Amygdalus ....... Behe : : Cols see 
Prunus Armenica ......... 22, 32 
Prunus japonica ..... = 34 
Prunus Mume ........... , 33 
Prunus Laurocerasus .... ey Cees Sree 
Prunus Persica .......... : bets) eee . an 
Prunus, Registration of ............ . 18 
Prunus tomentosa .......... ay ; ; a dle 
Pseudolarix amabilis ..... Bc 36 
Punica granatum ......... a 
Pyracantha crenulata ..... sins vinip ORS Ti 5 
Pyracantha, Registration of 18 
Pyrus japonica ........... 33 
Quercus : be 5. a 69 
fPucrcus ele... 65.5... 9, 58, 39, 41, 42, 45, 68 
Quercus. coccinea ..... Jue. oS, C2, Ga 
Quercus falcata .... : 65, 67, 69, 70 
Quercus marilandica ... : : 65, 66, 69, 70 
Quercus lyrata ...... ; 42, 45 
Quercus macrocarpa ; 43, 44, 45 
Quercus macrolepis .... 23 


Quercus rubra : 
Quercus palustris ... 
Quercus Prinus 
Quercus velutina 


65, 66, 67, 69, 70 
9 


38 42 43 45 
65, 67, 68, 69, 70 


Quercus stellata ........... 43, 45 
Quercus stellata var, Margaretta zi 43 
Quercus velutina ............ 

Raphiolepis ovata .............. . ee 
ME ea ee goat ts tS 33 . & 
MI o's 7S pay Pains 4 -a'o. 3 ako ke 7 
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Remarks on Horticultural Ecology ... 
Rhododendron indicum 
Rhododendron ponticum 

Rivinus, M. W. . ; 

Robinia, Registration of 

Romneya, Registration of ... 

Rosa Banksiae .. 

Rose, Banks’ 

Salix babylonica 

Santamour, F. S. Jr. & E. J. Schreiner ... 
Schisandra .... 

Schreiner, E. J. & F. S. Santamour, Jr. 
Sequoiadendron giganteum . 

Sequoia gigantea 

Sequoia sempervirens .. 

Serissa japonica . 

Shoestrong Mushroom 

Silktree ts 

Sophora japonica big 

Spiraea prunifolia Shes 

Spiraea, Registration of ... 

Spruce, Koster’s Blue .... 

Spruces, hybrid 

Stemona japonica . 

Strophanthus gratus 

Sulfur Mushroom 

Swamp Cypress ... 

Swamp Magnolia nF 

Syringa, Registration of .. 

Talauma ; 


37- 46, “65-7 


37-46, 65-7 


Taxodium 

Taxus, Registration of 

Telegraph Plant ¥ 
Temperate American Magnolias bs 
Tetracentron 

Thuja occidentalis 

Tilia, Registration of ... 
Trochodendron 

Tulipastrum 

Tumorous Fungus 

Ulmus, Registration of 

Umbrella Tree 

Umbrella Tree, Ear- leaved . 
Variations in Magnolia grandiflora 
Viburnum, Leatherleaf 
Viburnum, Registration of 
Viburnum rhytidophyllum 
Viburnum Tinus . 

Vitis japonica , 

Vitex, Registration of . 

Walnut, English 

Weigela, Registration of 

Wherry, E. T. .. 

White, cedar 

Willow, Weeping 

Winter Injury 

Xanthium chinese 

Yaupon 

Zizyphus jujuba 


ERRATA 


Page 16, line 9 (r.) for granaiflora read grandiflora 
Page 18, line 19 (r.) for Myrtaceae read Myrtaceae 
Page 25, line 38 (1.) for ilicifolia read ilicifolius 
Page 27 Transpose Figs. 20 and 21 
Page 39, line 22 (1.) for Ouercetum read Quercetum 
Page 45, line 11 (r.) for prinus read Prinus 
Page 45, line 32 (r.) for prinus read Prinus 








eee wo 
Pg per pr eae ep RIE, YEH I oe 











